neck veins limits the number of revisions.
The laboratory diagnosis of colonized shunt is made by isolation of the offending organism from the blood, usually after pumping the valve. However, organisms of the Staph. albus group can be found on the body surfaces (Holt, 1969) and are not infrequently isolated as contaminants from blood cultures, and, in some cases, cerebrospinal fluid (CSF). If such an organism is isolated from a blood culture taken from a patient who is suspected of having a colonized shunt, the problem arises as to whether the organism is a contaminant or whether it is a pathogen.
Several attempts have been made to solve this problem. Typing of the organisms according to their biochemical characteristics shows little or no difference between those strains isolated from the skin and those responsible for shunt colonization (Holt, 1969) .
The methods so far used give information about the organism involved, but this information may not be very relevant to the patient's condition. It was felt that if such an organism were present as a pathogen, the patient should respondtoitscontinued presence by producing antibodies specifically reactive against it (Bayston, 1971 Using an automatic pipette, 2 volumes of saline are added to the first well and 1 volume to each of the rest: 0 04 ml of patient's serum is added to the first well, and after thorough mixing, one volume is 'double diluted' along the row. One volume of antigen, prepared as above, is added to each well, to give the final dilutions ranging from 1/20 to 1/10 240. The tray is shaken gently to mix and incubated at 37°C for one hour, after which it is refrigerated overnight. The highest dilution giving 100% agglutination is taken as the endpoint.
Application of the Test
Using the procedure described above, samples of serum from 300 normal children of various ages up to 12 years were examined for antibody to Staph. albus antigen (see Table) . Similarly, serum from 200 children with Spitz-Holter valves, but with no sign of colonization, were tested along with specimens from Table. It may be seen that the small number of sera in the two uninfected groups which gave a positive slide test showed a low titre, but the sera from the group with colonized shunts gave very high titres. The children with colonized shunts had the usual symptoms suggestive of this condition, ie, intermittent pyrexia, malaise, splenomegaly, anaemia, etc, and all had positive blood cultures, Staph. albus being isolated on more than one occasion. In all cases the shunt was removed and examined bacteriologically, and Staph. albus was isolated from inside the valve chamber. As this test promised to be useful, it was carried out routinely on all children who had shunts inserted or revised. Blood was taken just before or immediately after operation. The results were invariably negative or insignificant. These children had no signs of colonization of their shunts. The results were compared with others obtained during any pyrexial episodes or suspected colonizations which occurred later. Sera were also investigated from patients whose shunts had been in place for a long period (over one year), and who were seen clinically with intermittent pyrexia or suspected blocked valve. Many of these also gave insignificant results, and in these cases the symptoms were subsequently found to be due to some cause other than colonization, such as urinary tract or respiratory tract infections, or blocked lower catheters. However, a few showed elevated titres, and four cases of colonized shunt were detected or confirmed in this way. In one case where a blocked lower catheter was found at operation the patient's serum showed a Staph. albus antibody titre of 1/640 and a blood culture grew Staph. albus. It is possible that this patient's shunt was both blocked and colonized.
Discussion
Antibodies to Staph. albus were sought in the sera of patients with suspected shunt colonization for several reasons. This group of organisms is mainly responsible for such colonization, other organisms occurring far less commonly and usually producing different symptoms. Thus, if no Staph. albus agglutinins are found in the serum from a suspected case, it seems that it is extremely unlikely that the patient's condition is due to colonization with Staph. albus. As infection with organisms other than Staph. albus usually gives a different clinical picture, a negative Staph. albus antibody test may be particularly useful in deciding whether colonization of the shunt has occurred at all.
Another reason for investigating the use of serological tests in this situation was that it was felt that a more reliable and directly applicable test should be available. It has been found, as has been shown, that serological tests on sera from patients suspected of having colonized shunts gave results which are relatively simple to obtain, are quickly available, and are easily interpreted.
Three patients included in this study, who have had their colonized shunts removed, had blood taken at weekly intervals afterwards to see how long the previously high antibody titre would take to return to normal. All remained high for at least two months after the shunt was removed, and then began to fall very slowly. It is not yet known whether a significant antibody response is provoked by meningitis due to Staph. albus, without septicaemia in children without shunts, but three children who had ventriculitis in the absence of septicaemia produced no agglutinating antibody.
Since this investigation was begun, three cases of 'shunt nephritis' (Black, Challacombe, and Ockenden, 1965; Stickler, Shin, Burke, Halley, Miller, and Segar, 1968; Stauffer, 1970) have been investigated at this hospital. In these cases the demonstration of a high antibody titre to Staph. albus antigen was very useful in making the diagnosis.
It would be of interest to investigate the possibility of using this test to aid diagnosis in postcardiotomy patients who develop signs of endocarditis, and indeed in any situation where Staph. albus is found to R. Bayston be present yet difficult to incriminate.
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